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Abstract: Hardware performance, test requirements, procedures, and acceptance criteria for an all-
dielectric self-supporting overhead cable with optical fi bers are covered in this standard. Functional 
requirements, such as electrical, mechanical, optical fi ber, environmental and test requirements 
related to design, installation, in-service, and maintenance, including routine tests, are covered.

Keywords: ADSS, all-dielectric self-supporting fi ber optic cable, fi ber optic cable, IEEE 1591.2™, 
laboratory tests, maximum installation tension, maximum rated cable load, maximum rated design 
tension
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices 
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading 
“Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on 
request from IEEE or viewed at http://​standards​.ieee​.org/​IPR/​disclaimers​.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, 
are developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a consensus 
development process, approved by the American National Standards Institute (“ANSI”), which brings 
together volunteers representing varied viewpoints and interests to achieve the final product. IEEE Standards 
are documents developed through scientific, academic, and industry-based technical working groups. 
Volunteers in IEEE working groups are not necessarily members of the Institute and participate without 
compensation from IEEE. While IEEE administers the process and establishes rules to promote fairness in the 
consensus development process, IEEE does not independently evaluate, test, or verify the accuracy of any of 
the information or the soundness of any judgments contained in its standards.

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure 
against interference with or from other devices or networks. Implementers and users of IEEE Standards 
documents are responsible for determining and complying with all appropriate safety, security, environmental, 
health, and interference protection practices and all applicable laws and regulations.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other document 
relating to the standard, including, but not limited to, the warranties of: merchantability; fitness for a particular 
purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness of material. In 
addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. IEEE standards 
documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to 
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and 
issued is subject to change brought about through developments in the state of the art and comments received 
from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or 
her own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, 
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event that 
an IEEE standard is translated, only the English version published by IEEE should be considered the approved 
IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations 
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall 
not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, or 
educational courses, an individual presenting information on IEEE standards shall make it clear that his or her 
views should be considered the personal views of that individual rather than the formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless 
of membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a 
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a 
consensus of concerned interests, it is important that any responses to comments and questions also receive 
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and Standards 
Coordinating Committees are not able to provide an instant response to comments or questions except in 
those cases where the matter has previously been addressed. For the same reason, IEEE does not respond to 
interpretation requests. Any person who would like to participate in revisions to an IEEE standard is welcome 
to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854  USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. They 
are made available by IEEE and are adopted for a wide variety of both public and private uses. These include 
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the 
promotion of engineering practices and methods. By making these documents available for use and adoption 
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy 
portions of any individual standard for company or organizational internal use or individual, non-commercial 
use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center, Customer 
Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions 
of any individual standard for educational classroom use can also be obtained through the Copyright Clearance 
Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten years 
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of 
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that 
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended 
through the issuance of amendments, corrigenda, or errata, visit the IEEE Xplore at http://​ieeexplore​.ieee​.org/​ 
or contact IEEE at the address listed previously. For more information about the IEEE-SA or IEEE’s standards 
development process, visit the IEEE-SA Website at http://​standards​.ieee​.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL: http://​
standards​.ieee​.org/​findstds/​errata/​index​.html. Users are encouraged to check this URL for errata periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the 
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has 
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE-
SA Website at http://​standards​.ieee​.org/​about/​sasb/​patcom/​patents​.html. Letters of Assurance may indicate 
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation 
or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair 
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries 
into the legal validity or scope of Patents Claims, or determining whether any licensing terms or conditions 
provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are 
reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the 
validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility. 
Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of IEEE Std 1591.2-2017, IEEE Standard for Testing and Performance of Hardware for All-
Dielectric Self-Supporting (ADSS) Fiber Optic Cable.

IEEE Std 1591.2 is the hardware test standard for all-dielectric self-supporting (ADSS) fiber optic cable 
applications. Hardware for ADSS is identified as hardware in direct contact with the ADSS cable in an ADSS 
cable and hardware system. This test standard provides standardization of terminology, performance, and test 
requirements for ADSS hardware. This hardware standard compliments IEEE Std 1222™ 1 for ADSS cable, as 
many of the terms and tests requirements are common for consistency and testing efficiency.

Acknowledgments

Table 5 reproduction of information with permission from the International Electrotechnical Commission 
(IEC). The author thanks the IEC for permission to reproduce information from its International Standard IEC 
61897 ed.1.0 (1998). All such extracts are copyright of IEC, Geneva, Switzerland. All rights reserved. Further 
information on the IEC is available from www​​.iec​​.ch. IEC has no responsibility for the placement and context 
in which the extracts and contents are reproduced by the author, nor is IEC in any way responsible for the other 
content or accuracy therein.

1Information on references can be found in Clause 2.
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1.  Overview

1.1  Scope

This standard covers the construction, mechanical and electrical performance, test requirements, 
environmental considerations, and acceptance criteria for qualifying hardware for use with all-dielectric self-
supporting (ADSS) fiber optic cable.

1.2  Purpose

The purpose of this standard is to establish performance and testing specifications for hardware used on ADSS 
systems in order to standardize testing, simplify procurement specifications, and assure product quality.

2.  Normative references
The following referenced documents are indispensable for the application of this document (i.e., they shall 
be understood and used, so each referenced document is cited in text and its relationship to this document is 
explained). For dated references, only the edition cited applies. For undated references, the latest edition of the 
referenced document (including any amendments or corrigenda) applies.

ASTM A153/A153M, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.2

ASTM B117, Standard Practice for Operating Salt Spray (Fog) Apparatus.

AWS D1.1/D1.1M, Structural Welding Code—Steel.

IEC 61897, Overhead Lines—Requirements and Tests for Stockbridge Type Aeolian Vibration Dampers.3

IEEE Std 664™, IEEE Guide for Laboratory Measurement of the Power Dissipation Characteristics of 
Aeolian Vibration Dampers for Single Conductors.4,5

2ASTM publications are available from the American Society for Testing and Materials (http://​www​.astm​.org/​).
3IEC publications are available from the International Electrotechnical Commission (http://​www​.iec​.ch) and the American National 
Standards Institute (http://​www​.ansi​.org/​).
4IEEE publications are available from the Institute of Electrical and Electronics Engineers (http://​standards​.ieee​.org/​).
5The IEEE standards or products referred to in Clause 2 are trademarks owned by the Institute of Electrical and Electronics Engineers, 
Incorporated.

IEEE Standard for Testing and 
Performance of Hardware for  
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IEEE Std 1222™, IEEE Standard for Testing and Performance for All-Dielectric Self-Supporting (ADSS) 
Fiber Optic Cable for Use on Electric Utility Power Lines.

ISO 1461, Hot dip galvanized coatings on fabricated iron and steel articles—Specifications and test methods.6

ISO 4892, Plastics—Methods of exposure to laboratory light sources.

ISO 9227, Corrosion tests in artificial atmospheres—Salt spray tests.

3.  Definitions, acronyms, and abbreviations
For the purposes of this document, the following terms and definitions apply. The IEEE Standards Dictionary 
Online should be consulted for terms not defined in this clause.7

3.1  ADSS cable and hardware system definitions

breaking strength: The calculated maximum tensile load that the cable is estimated to reach upon mechanical 
failure. Mechanical failure is primarily associated with the cable strength member however other cable 
components may contribute to the overall strength. The maximum rated cable load is typically less than 60% 
of the breaking strength. Syn: breaking tension.

every day tension (EDT): The final tension with no ice and no wind at the average annual mean temperature 
throughout the year. This temperature is assumed as 16 °C (60 °F). This number is often used in specifying 
motion control devices such as vibration dampers.

hardware: Attachments or fittings that are in direct contact with the cable.

maximum hardware safety tension (MHST): This is the maximum hardware tension rating for dead-end 
hardware to hold all-dielectric self-supporting cable that can exceed the cable maximum rated cable load 
(MRCL) rating. Maximum hardware safety tension is greater than the maximum loaded tension (MLT) or 
MRCL and may approach the cable estimated breaking strength. If the hardware tension rating is less than or 
equal to the cable MRCL then the MLT terminology is used.

maximum installation tension (MIT): This is the initial tension at which the cable is pulled during the 
sagging portion of the installation process. This tension is used to achieve the appropriate installation sag 
defined by the manufacturer relative to conductors, other cables, and the ground. Syn: sagging tension.

NOTE—This is the same as the everyday tension when specified at 16 °C (60 °F).8

maximum loaded tension (MLT): The system tension that represents the tension above maximum installation 
tension (MIT) caused by environmental load conditions such as wind and ice. This tension shall not exceed 
the cable MRCL or the maximum tension allowed by the hardware (whichever is less). The load is greater 
than MIT but less than or equal to maximum rated cable load (MRCL). It is also referred to as maximum 
operating tension or short-term load. It may also be referred to as the National Electric Safety Code® (NESC®) 
(Accredited Standards Committee C2-2012 [B1]) loaded tension, which corresponds with local regions across 
the United States that are referenced in the NESC.

NOTE—For example, the MLT may be used in a case where the MRCL is higher than the expected loading on the cable 
(i.e., a stronger cable used than needed) and lower strength hardware is suitable.

6ISO publications are available from the International Organization for Standardization (http://​www​.iso​.org/​) and the American National 
Standards Institute (http://​www​.ansi​.org/​).
7IEEE Standards Dictionary Online is available at http://​dictionary​.ieee​.org.
8Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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maximum rated cable load (MRCL): This is the maximum tensile load the cable is designed to withstand 
during its lifetime without reducing the performance of the optical fibers. This tension rating is determined 
by the cable manufacturer and is sometimes referred to as maximum rated design tension by the IEEE or the 
maximum allowed tension by the IEC. MRCL may be expressed in terms of tension or as a percentage of 
breaking strength. MRCL is typically the load the cable is designed to withstand when the cable is installed in 
its maximum specified span length while experiencing the maximum specified weather load. The weather load 
or environmental load factors in local wind and ice load.

NOTE—See Figure 1.

optical time domain reflectometer (OTDR): Used to determine the degree and location of attenuation in 
optical fibers by transmitting a light source and measuring time of flight and strength of reflected optical signal.

sagging tension (SAT): See: maximum installation tension.

standard jacket: The outer plastic layer or protective sheath of an ADSS cable that is designed for applications 
in lower voltage environments. Cables with standard jackets are identified as Class A and are typically installed 
in electrical distribution systems.

NOTE—Further information covering the effects on Class A cable from electrical field, space potential, corona, and 
pollution can be found in the annexes of IEEE Std 1222-2011.9

stringing tension (STT): The stringing tension, also known as the pulling tension, is defined as the tension 
used to pull the cable through sheaves during the stringing portion of the installation process. This should 
never be greater than the sagging tension or maximum installation tension.

system: The cable and hardware described in this standard function as an integrated unit.

track resistant jacket: The outer plastic layer or protective sheath of an all-dielectric self-supporting cable 
that is designed for applications in higher voltage environments. Cables with track-resistant jackets are 
identified as Class B and are typically installed in electrical transmission systems.

NOTE—Further information covering the effects on Class B cable from electrical field stress, space potential, corona, and 
pollution can be found in the annexes of IEEE Std 1222-2011.

9Information on references can be found in Clause 2.

Figure 1—Line graphic of ADSS cable and hardware tension parameters
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3.2  Electrical definitions

corona: Electrical discharge brought on by the ionization of the air near and around any conductive element 
caused by the electrical field strength. Corona is pertinent to the standard since it can be generated from the 
edges of hardware elements attached to the cable.

dry band arcing: When wet pollution on all-dielectric self-supporting cable jacket dries, high resistance dry 
bands form. Induced voltage of sufficient magnitude across dry bands will produce an arc that can potentially 
damage the jacket.

electric field: The change in space potential over a change in distance. The basic concept is E ≅ dV/ds and 
E is a vector that has magnitude and direction. Magnitude is described in units of volts/meter (common 
abbreviations are V/m, kV/m, and kV/cm). Direction may be in the form of components such as Ex, Ey, and Ez 
or given by unit direction vectors (Ux, Uy, Uz).

induced voltage (Voc): In this document, Voc refers to the induced voltage across a formed dry band in the 
absence of an arc, often called “voltage open circuit.”

NOTE—For further information, consult Annex D and Annex E of IEEE Std 1222-2011.

pollution index: This is the exponent of the wet pollution linear resistance in ohms/meter. Example: An index 
of 5.7 indicates a resistance of 105.7 or 501 kΩ/m.

NOTE—For further information, consult Annex D and Annex E of IEEE Std 1222-2011.

pollution resistance: The wet pollution resistance on the all-dielectric self-supporting (ADSS) jacket surface 
in ohms/meter. This parameter is used to determine currents in the wet pollution layer as well as for computing 
dry band arc voltage. These currents and voltages form the basis of the test described in IEEE Std 1222.

NOTE—ADSS cable wet pollution is normally very conductive compared to dry pollution. In general, 108 Ω/m or less is 
considered conductive. For further information, consult Annex D and Annex E of IEEE Std 1222-2011.

space potential: A level of voltage in space between energized as well as grounded objects (e.g., conductors 
of a high voltage transmission line and tower members). The magnitude is described in units of volts. 
Mathematically this is a scalar value. See: electric field.

surface gradient: Defined as the electric field on a surface. Levels near 20 kV/cm are high enough to 
breakdown air resulting in corona. See also: electric field.

3.3  Acronyms and abbreviations

ADSS	 all-dielectric self-supporting

MHST	 maximum hardware safety tension

MIT 	 maximum installation tension

MLT	 maximum loaded tension

MRCL	 maximum rated cable load

RBS	 rated break strength

SAT	 sagging tension

STT	 stringing tension
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4.  Requirements for ADSS hardware

4.1  General

All ADSS hardware is to be of proper manufacture, unused, and free of defects that could be detrimental to its 
application.

System testing is typically conducted to demonstrate hardware and ADSS cable compatibility. This standard 
describes the type of test, performance requirements, and acceptance criteria for respective hardware in Clause 5.

Guidelines for optical measurements are established in 5.2. This subclause is referenced in hardware tests that 
require optical results as a measure of acceptance.

This standard covers requirements for hardware specifically designed for and in direct contact with ADSS 
cable such as dead-ends and suspensions. Conventional hardware fittings that do not come in direct contact 
with the cable such as Y-clevis, extension links, yoke plates, etc., are not covered by this standard.10

ADSS hardware design dimension tolerances shall ensure that the product components and interface areas 
meet their specified mechanical and electrical requirements.

4.2  Functional requirements

4.2.1  ADSS cable diameter and hardware range/interface

Suspension and dead-end hardware, some types of vibration damper hardware, and downlead clamps for 
ADSS cable are usually designed for a specific (narrow range) size and/or (specific) type of ADSS cable. 
Hardware is generally not designed to accommodate a large range of sizes or classes/types of ADSS cable.

Factors that can influence the interaction of the hardware to the ADSS cable interface are as follows:

a)	 Excessive contact pressure imposed by the hardware can impair the optical signal or cause localized 
mechanical damage or stress risers to the ADSS cable.

b)	 High voltage environments can induce electrical potential differences causing problems such as 
tracking or corona. Proper design or application of hardware can mitigate electrically induced damage.

c)	 Contact between dissimilar materials may cause excessive corrosion in some environments.

d)	 Hardware surfaces may require coatings or shaping to avoid scoring or cuts into the cable sheath that 
may lead to exposure of the underlying aramid strength member.

It is therefore recommended that hardware and other accessories connected electrically and mechanically to 
the ADSS cable be compatible with the ADSS cable being used.

4.2.2  Functions specific to hardware types

4.2.2.1  Dead-ends

The functions specific to dead-end hardware types are as follows:

—	 Dead-ends are required to hold cable tension as follows:

—	 At maximum installation tension (MIT) at maximum elevated temperatures

—	 At maximum loaded tension (MLT) of the system if MLT less than or equal to maximum rated 
cable load (MRCL) at low temperatures that reflect local operating conditions

10IEC 61284 [B10] can be used as a reference for conventional fittings.
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The user may specify higher hardware or holding strength beyond the parameters above for a factor of 
safety. This is defined as maximum hardware safety tension (MHST).

—	 Dead-ends have a provision to transfer cable load to the structure and allow ample distance for cable 
minimum bend radius.

—	 Dead-ends may have a provision for strain relief to protect against long-term fatigue.

—	 Dead-ends may have a method of mechanical protection to prevent crushing at the cable interface.

—	 Dead-ends may have a provision for ground connection. (See Annex C for further information.)

—	 Dead-ends shall be specified for the appropriate ADSS cable jacket application (i.e., standard jacket, 
track resistant jacket, or both).

4.2.2.2  Tangent hardware (suspension, support, and trunnion)

The functions specific to tangent hardware types are as follows:

—	 Tangent hardware supports or suspends cable from a structure as follows:

—	 Suspension hardware typically allows at least two degrees of freedom or cable movement relative 
to the structure.

—	 Support hardware is typically fixed against the structure, not allowing cable movement.

—	 Trunnion hardware typically allows one degree of freedom or cable movement. The hardware 
pivots about an axis perpendicular to the cable axis.

—	 Tangent hardware is required to support or suspend maximum vertical loads due to environmental 
conditions on the system.

—	 Tangent hardware may be required to hold longitudinal tensile loads to meet unbalanced load 
conditions—load level requirements can vary with span length and cable size or application. 
Applications may be identified as drop cable, distribution cable, and transmission cable applications.

—	 Tangent hardware has a provision to transfer cable load to the structure.

—	 Tangent hardware may have provisions for strain relief to protect against long-term fatigue and excess 
stress due to turning angles and sag angles.

—	 Tangent hardware may have a method of mechanical protection to prevent crushing at the cable 
interface such as armor rods, etc.

—	 Tangent hardware may have a provision for ground connection. (See Annex C for further information).

4.2.2.3  Damper

The functions specific to damper hardware types are as follows:

—	 Dampers are required to damp aeolian vibration—a high frequency, low amplitude cable vibration 
induced by laminar wind flow. This type of motion can be detrimental to the life of the system due to 
fatigue damage of the cable and/or hardware.

—	 Methods of mechanical protection may be necessary at the interface to prevent crushing.

—	 Stockbridge type dampers shall be designed to meet the general requirements of IEC 61897. Stockbridge 
damper designs typically include damper weights mounted to messenger wire (stranded cable) that is 
secured to a clamp. The damper clamp provides a method of attaching the damper to the ADSS.

—	 Impact type dampers (also known as spiral type) made from non-metallic materials shall be designed 
to survive ultraviolet light exposure and high voltage field conditions. Mitigating the effects of high 
electrical field strength can be accomplished with proper damper location (see Annex B). The damper 
shall function without causing damage to the ADSS surface. A provision to secure the damper to the 
ADSS without damage is required.
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4.2.2.4  Come-along or sagging tension device

The functions specific to come-along hardware types or sagging tension devices are as follows:

—	 Come-alongs are required to hold cable sagging tension.

—	 Come-alongs have a provision to transfer cable load to the structure or pulling equipment.

4.2.2.5  Corona suppression device

The functions specific to corona suppression devices are as follows:

—	 In high voltage environments, corona suppression devices are applied to cable attachment hardware 
in areas susceptible to high electrical stress such as small protrusions or sharp corners. Corona 
suppression devices reduce electrical stress to help prevent damage from corona on the ADSS cable.

—	 Corona suppression devices provide a method of attachment to the cable attachment hardware without 
introducing stress risers and/or damage to the cable jacket.

4.2.2.6  Downlead clamp

The functions specific to downlead clamp hardware types are as follows:

—	 Downlead clamps train and secure the ADSS along the structure—typically to or from a splice 
enclosure.

—	 Downlead clamps shall be made from a material compatible with ADSS plastic jackets.

—	 Downlead clamps have provisions to mount to various structures.

4.3  Material requirements

4.3.1  Design selection

The material used in the fabrication of the ADSS hardware shall be selected to provide required durability, 
ductility, and compatibility with ADSS cable material for the system’s service life requirements.

In the case of non-metallic material, selection shall be made to withstand degradation due to aging, ultraviolet 
radiation, and pollution for the expected range of service temperatures. The materials shall not induce 
corrosion in contact with the attachment hardware or cable.

4.3.2  Finish/workmanship

Material requirements for the finish/workmanship of ADSS hardware are as follows:

—	 Castings, forgings, and extrusions shall be uniform, without sharp edges or corners, free of cracks, and 
shall not contain defects to the extent that the strength or suitability is affected.

—	 Holes shall be cylindrical and clean-cut. Holes in plates or terminal pads may be sub-punched and 
reamed, drilled, or cast in place. The periphery of the hole shall be free from burrs.

—	 The finish of all bearing surfaces shall be smooth and contoured and the outer edges and corners shall 
be rounded as required. The ADSS hardware shall be free of metal particles, dirt, and oils.

—	 Aluminum oxide grit used to enhance mechanical holding for certain formed wire hardware is not 
considered a contaminant.

—	 Marking shall provide manufacturing lot traceability for the product.
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4.3.3  Metallic welds

Welding shall be in accordance with AWS D1.1 or an equivalent that meets or exceeds this standard. All welds 
shall be smooth, uniform, and without overlaps or excessive undercutting. Rough surfaces, scale, slag, and/
or splatter shall be removed by grinding, sanding, or other acceptable practices. Distortions and stresses, if 
occurring due to welding, shall be properly corrected. Welders and welding operators shall be qualified in 
accordance with AWS D1.1 or an equivalent that meets or exceeds this standard. Proper stress relief methods 
shall be employed where necessary.

4.3.4  Corrosion resistance protection

Adequate corrosion resistant treatment per 4.4 shall be applied to all ferrous materials as agreed upon by 
the customer and manufacturer. Special requirements are necessary for threaded fasteners. If no other 
specifications are referenced, ferrous materials shall be hot-dip galvanized in accordance with ASTM A153 or 
ISO 1461, or equivalent.

4.4  Environmental corrosion

The hardware shall be able to withstand the natural elements that exist at its installation location. The corrosive 
nature of installation sites can vary vastly from location to location. Therefore, some hardware designs are 
more suitable for certain locations than other designs. High corrosion sites such as high-moisture zones, 
salt water zones, industrial corrosion zones, volcanic sulfur zones, or combinations of zones require special 
protection from corrosion for the hardware.

4.4.1  Low-corrosion installation sites

These areas are defined as installation locations that have low or very low levels of corrosive materials such 
as moisture, salts, industrial pollution, volcanic pollution, naturally occurring atmospheric/animal corrosive 
pollutants, or any combinations of these materials. Care shall still be taken when considering hardware that 
may be affected by other corrosive or damaging elements such as wind-blown sand.

In general, most types of ADSS hardware defined in this standard can be installed in low-corrosion installation 
sites. These include, but are not limited to, designs of similar and dissimilar materials such as aluminum, 
galvanized steel, stainless steel, brass, or copper.

4.4.2  High-corrosion installation sites

These areas are defined as installation locations that contain high or very high levels of corrosive materials 
such as moisture, salts, industrial pollution, volcanic pollution, naturally occurring atmospheric/animal 
corrosive pollutants, or any combinations of these or other non-listed corrosive materials. Care shall be 
taken when considering hardware that may be affected by additional corrosive or damaging products such as 
agricultural aerial spraying, wind-blown salt and sand, and burning carbons from petrochemical activities, 
burning agricultural crop fields, forest fires, etc.

Corrosion resistant hardware (CR-hardware) shall pass the qualification tests as described for respective 
hardware in 5.5.2.3.5, 5.5.3.3.7, 5.5.4.3.3, and 5.5.6.3.2.

Not all types of hardware defined in this standard can be installed in high corrosion installation sites. Only 
designs that have passed the appropriate CR-hardware corrosion qualification tests can be installed in these 
locations. This generally includes, but is not limited to, designs that are made of complete or nearly complete 
similar noble materials as shown in the chemical electromotive series, such as all aluminum, some stainless 
steels, coated galvanized steel, brass, or copper. Unless they pass the appropriate corrosion qualification test, 
designs of dissimilar materials as shown in the chemical electromotive series are in general not allowed. 
Galvanized steels are not normally acceptable in high-corrosion zones; hence the user and manufacturer shall 
be clear on the limitations of galvanized hardware being supplied for use in high-corrosion zones. New or 
novel designs can be acceptable if they allow the hardware to pass the appropriate corrosion qualification test.
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4.5  Installation

Suppliers shall provide documented procedures and supporting illustrations with the product for proper 
installation.

5.  Tests
The tests described in this standard for ADSS hardware are based on the intended overhead installation of the 
system. Overhead installations encounter physical phenomena that affect the operation and performance of 
any line hardware included in the ADSS system.

Testing to this standard is based on design, manufacture, installation, and application variables that may affect 
the performance of hardware for use on ADSS. As a result, tests were selected to provide some assurance to the 
user that the hardware is suitable for the expected lifetime of the application.

ADSS hardware shall successfully pass a number of mandatory tests in order to be qualified per this standard. 
Any test(s) may be waived if an ADSS cable and hardware of sufficiently similar design has been previously 
tested to demonstrate the hardware and cable compatibility and performance. The definition of “similar 
design” shall be agreed upon between the supplier and the user.

5.1  Classification of tests

The terms listed in Table 1 are used to classify each test.

Table 1—Classification of tests
Classification of test Description

Hardware 
characteristics tests

Determine the characteristics of the ADSS hardware to assist in the design of the line.

Installation tests Relate to conditions that the hardware may experience under installation conditions.
In-service tests Relate to conditions that the hardware may experience under in-service conditions.
Electrical tests Relate to electrical conditions imposed on the hardware.
Mechanical tests Relate to mechanical conditions imposed on the hardware.
Environmental tests Relate to environmental conditions imposed on the hardware.
Mandatory tests Are required in order for hardware to comply with IEEE Std 1591.2.
Conditional tests May or may not be applicable depending on the hardware/ADSS design, 

location of installation, etc. A conditional test is not required for the hardware 
to comply with this standard unless agreed upon by supplier and user.

5.2  General guidelines for optical measurements

A procedure for optical measurements and fiber preparation is described in this subclause for reference 
throughout this standard. The summary of qualification tests in Table 3 reference this subclause for optical 
testing in accordance with this paragraph.

An assumption for the tests for this standard is that the cables include the most bend-sensitive fiber for the 
application. The optical performance of bend-insensitive fiber can mask improper compatibility between 
cable and hardware. If bend-insensitive fiber is used, this shall be declared to the end user, and special attention 
shall be paid to mechanical deformities of the optical buffer units.

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 19:49:26 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1591.2-2017

http://www.avadocuments.com/doc/ieee-1591-2-2017
http://www.avadocuments.com/doc/ieee-1591-2-2017

